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ObopomHas cmopoHa mumyibHO20 JUCMA
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Crnemuamct yueOno-meroanueckoro nearpa COI'JIACOBAHO /U1.P. Banuea/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS

KOMTIETCHIINH KOMITETCHITHH
1. OIIK-1 N1 OIIK-1.1 3naer 3HaAHMS: 3HAeT (PyHIaMEHTAIbHBIC 3aKOHBI TPUPOIHI,
Cnocoben dbyHIaMEHTAIBHBIC MIPUYMHHO-CJIEICTBEHHBIE CBA3U B (PU3NYECKUX
WCIIONIb30BaTh  |3aKOHBI IPUPOJIBI U 3aKOHaX, 00JIaCTH UX MPUMEHUMOCTH, a TAKKe
[IOJIOKEH U, OCHOBHEIE u3nyeckre |pusndeckue 3Q(HEKTH, JekKalue B OCHOBE PabOThI
3aKOHBI U MaTeMaTHYECKUE 3aKOHbBI |I3MEPUTEIBHBIX IPUOOPOB, CTATUCTUIECCKUX
METOJIBI ¥ METOJIbI HAKOIUIEHHs, |METOI0B 0OPaOOTKH JaHHBIX
€CTECTBEHHBIX  |IEpenauu ¥ 00paboTKu  |yMEHMsi: yMEET NPUMEHATH (PyHIaMEHTAIIbHbIE
HayK U MHpOpMaLUN 3aKOHBI MPUPOJIbI, TIPUUNHHO-CIICICTBEHHBIC CBS3H B

MaTEeMaTUKH IS
pelieHus 3aaaq
VH>KEHEPHOUN
JESITEIIbHOCTH

buznyecKux 3aKOHax, 00JIaCTH UX MPUMEHUMOCTH, a
Takke Guznueckue 3G GeKTrl, JIeKaIMe B OCHOBE
paboThl U3MEPUTENIBHBIX TPUOOPOB, CTATUCTUUECKUX
METO/I0B 00paOOTKH JIAHHBIX MPU PEIICHUH 3a7a4
WHKXCHEPHOU NeATEIbHOCTH

HABBIKH: UMEET HaBBbIKU BHEJIPEHUS
(byHIaMEHTAIBHBIX 3aKOHOB MTPUPO/IBI U OCHOBHBIX
(u3HYECKUX 3aKOHOB IIPU PELICHNUH 33]a4
WH)KEHEPHOU NS TeIbHOCTH

N1 OIIK-1.2 Ymeer
MPUMEHSTh (PU3NUecKue
3aKOHbI U MAaTEMAaTUYCCKU
METO/bI JJIsl pEICHUS
3a/1a4 TEOPETUYECKOTO U
MPUKIIAJHOTO XapakTepa

3HAHHUS: 3HACT OCHOBHBIC (DM3MUCCKUE 3aKOHBI,
HEOOXOIUMBIE JJIs PEIIeHUs 3a]a4 WHKEHEPHOU
JESITEIbHOCTH

YMEHHSI: YMEET pemaTh CTaHIapTHBIC
po(ecCHOHANTLHBIC 33]1a4H ¢ TPUMECHEHUEM
buznyecKuX MoieNiell ¥ 3aKOHOB, a TAK)Ke MPUMEHSTh
CTAaTHUCTUYECKUE METOIbI IS aHAIH3a U
WHTEPIPETAIMH JaHHBIX

HABBIKH: UMEET HaBBIKU TPUMEHEHUS 3aKOHOB
GbuU3HKY 1S perieHus 3a/1a4 TeOPEeTUIECKOTO U
MIPHUKJIATHOTO XapaKTepa

MJI OIIK-1.3 Bnageer
HaBBIKAMH
WCIIOJIb30BaHUS 3HAHUHN
(GU3UKYA 1 MaTeMaTUKHU
NP pELLICHUU
MPaKTUYECKHUX 3a/1a4

3HAHUHA: 3HACT OCHOBHBIC 3aKOHBI (I)I/ISI/IKI/I,
H606X0}II/IMBIG AT PpCIICHUA 3aaa4 HH)I(eHepHOﬁ
JCATCIIbHOCTH

YMeEHus: yMECT UCIIOJIb30BATh 3HAHU A (I)I/I3I/IKI/I npu
PCHICHUHN MMPAKTHUYICCKUX 3a1a1 PIH)KCHCpHOfI
JCATCIIbHOCTH

HaBbIKU: UMCCT HAaBBIKW BJIAJACHUS TEXHUKOMN
OKCIICPUMCHTA U IIPOBEACHUA (1)I/IBI/I‘ICCKI/IX
I/ISMCPCHI/Iﬁ C I/IHTepHpeTaHHCﬁ TOJIYYCHHBIX
PE3YJIbTATOB IIPpHU PCIICHUHU 3a1a4 HH)KCHepHOﬁ
JACATCIIbHOCTH

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunamHa otHOCUTCS K 00s3aTenbHOM yacTu OIIOIN.




JucnunianHa sBiseTcs 00s3aTeIbHOU

Just  mpopomkeHus — (GOPMUPOBaHUS — 3asABICHHBIX ~ KOMIICTCHIMA  HEOOXOAMMBI  3HAHUSA
npemecTByonmx aucuummina: Matemaruka (OITK-1), Xumus (OITK-1)

W3yvyaemas AMCUMIUIAHA SBISETCS OCHOBOW /I NPOAOKEHUS (OPMUPOBAHUSA YKa3aHHBIX
KOMIICTCHIMI B CICAYIOIIMX JAMCHUIUIMHAX: OJeKTpoMarHuTHbie moyss u BojHbl (OITK-1),
dusnueckue ocHOBHI anekTponuku (OIIK-1), Teopetrueckue ocHOBbI dnekTporexuuku (OITK-1)

Pazzen 3. OLIUCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jis GopMupoBaHUS 3asBICHHBIX KOMIETEHLUH HCHOIb3YIOTCS METOHO0JIOIMYECKHE TEXHOJIOIHH,
peanu3yronme AesATeIbHOCTHBIA, JUYHOCTHO-OPUEHTUPOBAHHBIM, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJBI.

OCHOBHBIMHU CTPAaTETMYECKUMHU TEXHOJIOTHSMU SIBISAIOTCA: JICKIIMOHHBIC 3aHATHUS, [IPAKTUYECKUE U
1abopaTOPHBIE 3aHATHS

Ha poctmwkeHme KOHKPETHBIX Iiesieli OOy4eHHs HampaBiCHbl TPUMEHSEMBbIE TaKTHYECKHE
TEXHOJIOTUH: 3a/laHusl, ”HPOPMALIMOHHBIE, KIaCCUYECKast JIEKLIUS

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

2 cemecTp

Komnuectso | @opmupyemslie
4acoB KOMIIETEHIIMH

Bunnl u TeMEbI 3aHATHH

Mexanuka 64 OIIK-1

Jlexuus. BBenenue. ®usnka B CHCTEME €CTECTBEHHBIX HayK. O01mas 2
CTPYKTYpa M 3aJa4¥l TUCIHUIUIUHBI «DU3uKay. JKCepUMEeHTAIbHAS
u Teopetnueckas ¢pusuka. Kinaccuuyeckas u Hekiaccuieckasi pu3uka.
Kunemaruka. OCHOBHBIE KHHEMATHYECKHE XapaKTCPUCTHKHU
KPHUBOJIMHENHOTO IBUKEHHUS: CKOPOCTh U YCKOopeHue. HopmanbsHoe u
TaHT€HI[MaJIbHOE YCKOpeHre. KnHemaTrka BpamareabHOro
JIBU)KEHUS: YIJI0Basi CKOPOCTh U YIJII0BOE YCKOPEHHUE, UX CBA3b C
JIMHEMHON CKOPOCTHIO U YCKOPEHUEM.

Jlexuus. JlnHaMMKa NOCTynaTeabHOTO ABMKEHUs. IHepiuanbHble 2
CHCTEMBI OTCUETA U NEPBBIN 3aKk0H HbproToHa. Bropoi 3akoH
Herotona. Macca, uMiysnec, cuiia. Y paBHEHUE JBHKEHUS
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA 1 3aKOH COXpaHEHUS
AMITyJIbCca. I{eHTp Macc MeXaHMYECKOM CHCTEMEI, 3aKOH JIBMKCHUS.

Jlexnus. Cuna, paboTa 1 moTeHIMaNbHast SHeprus. KoHcepBaTUBHBIE 2
Y HEKOHCEpPBAaTHUBHBIC CUJIbL. PaboTa 1 KHHETHYECKast SHEPTHSl.
3aK0oH COXpaHEHUs MOJIHOM MEXaHUYECKOM YHEPrUu B TOJIE
MOTEHIMANBHBIX CHII. CBSI3b MEXAY CHJION U MOTECHIIMATbHON
DHEPTrUeH.

Jlexuus. OCHOBHOM 3aKOH AMHAMUKH BpalleHNs. MOMEHT CUIIBIL. 2
MoOMEHT uMITyJIbCa MAaTEPUAIILHON TOUYKU U MEXaHUYECKOU
CHUCTEMBI. 3aKOH COXPaHEHHSI MOMEHTA HMITYJIbCa MEXaHUYECKOMN
CUCTEMBI.

Jlexuus. JlnHaMyka BpanaTeIbHOTO JIBHYKEHHUS. 2
YpaBHEHME BpallEHUs TBEPOTO TEJIa BOKPYT 3aKPEINIEHHON OCH.
Mowment unepuuu. @opmyina lltelinepa. Kunernueckas s3Heprust
BpalIaloUIEerocs TBEPAOro Tena.

Jlexmusi. DneMeHThI MEXaHUKH CIUIOIIHBIX cpea. OO0Iue cBoMcTBa 2




KUJIKOCTEN U ra3oB. CTallMOHAPHOE TEUECHHUE UACATBHON HKUIKOCTH.
VYpasuenue bepuymnu. Ynpyrue HanpsokeHust U geopMaliiy B
TBEPAOM Telle. DHEprus ynpyrux aedopMaiuii TBEpIOro Tena.
3akon ['yka. Monynes FOnra. Koaddumment Iyaccona.

Jlekuus. DneMeHTbI PEIsITUBUCTCKON MEXaHUKH.

[IpuHIMIT OTHOCUTENBHOCTH U MipeoOpazoBanus ["anumnest.
DKcrnepuMeHTaIbHbIE 000CHOBaHUS CIIEUAIbHONW TEOPUU
otHocutenbHOCcTH (CTO). Iloctynarst CTO. OTHOCHTENBEHOCTH
OJIHOBPEMEHHOCTH U mpeoOpaszoBanus Jlopenma. CokpaiieHnue
JUTMHBI U 3aME/IJICHUE BPEMEHHU B JIBIDKYIIUXCSI CUCTEMAaX OTCYETa.
Hunamuka CTO. PenstuBuctckuii uMnyibc. B3auMocBsI3b Macchbl 1
sHeprun. CTO u aaepHas D>HEPreTHKA.

JlaGopaTtopHnas pabota. CtaTucTH4ecKas 00paboTKa pe3yJbTaToB
IKCIICPHMECHTA.

JlaboparopHas pabota. I3mepeHue yckopeHusi CBOOOTHOTO
najicHus Ha MammHae ATBya. / MI3yueHue 3aKkoHOB
MIOCTYINATEJIbHOIO JBUKEHUS Ha MallMHE ATBYyAA.

JlaGopaTtopHas pabota. 3ammuTa 1a00paTOPHBIX padoT.

JlabopaTtopHnast pabora. 3yueHnne 3aKkOHOB BpaliaTeIbHOTO
NBWKEHUs Ha MasiTHUKe O0epOeka (paciMpeHHbIN BapUaHT C
npoBepkoit 3CD). / Y ap mapos. / [Iposepka 3CO ¢ moMOIIb0
npudopa ['pumserns.

JlaboparopHas padota. M3y4ueHne mpemneccuu ocu Tupockorna. /
OmnpezeneHre CKOPOCTH TMOJIeTa CHAPSIa ¢ TOMOIIBIO
OAJUTMCTHYECKOTO KPYTHJIBHOTO MasiTHUKA.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT.

JlaGopaTtopHas pabota. 3ammTa 1a00paTOPHBIX padoT.

[TpakTnueckoe 3anatue. Kunemaruka. /[uHamMuka moctynaresbHOro
JBUKCHUS.

[TpakTrueckoe 3anstue. Pabora u sHeprus.

HpaKTI/I‘-IGCKOG 3aHsaTHe. Mexanuka TBEPAOTO TCIA.

3amaHus A1 CaMOCTOSITEIILHON padOThI, B TOM YHCIIC BHITIOJTHCHHE
Bremonnenue nomarixeit pabotsl (Tectsl B JK),

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padoOT.

Perenrie vHAMBUAYANbHBIX 33/1a4.

IToaroroBka K KOJUIOKBUYMY.

30

MoJekyaspHas GU3HKa 1 TEPMOIHHAMHUKA

60

Jlexuust. MKT nneansHoro raza MonekynspHast pusmka u

TepMoiiHaMuKa. CTaTUCTUYECKUN U TEPMOJUHAMUYECKUI METOBI.

TepmoarHaMHuuecKasi CUCTEMA U TapaMeTPbl COCTOAHMS. Mojienb
WJICalIbHOTO Ta3a. 3aKOHbI UJIeaTbHOro ra3a. OCHOBHOE ypaBHEHUE
MKT.

Jlexmmsi. DnemMeHThI cTaTucTUYeckor pu3ukn. 3akoH MakcBemia o
pacnpeneneHuy MOJIEKYJI UealbHOTO I'a3a Mo CKOPOCTIM U
SHEPTUSIM TEIUIOBOTO JABWKEHUs. bapomeTrpudeckas ¢hopmyra
bosbiiMaHa.

Jlekuus. CpegHee 4YMCiI0 CTOJKHOBEHHUM U CPEIHSS JTMHA
cBoOoIHOTO TIpobera MoJeky. SBnenus nepenoca. Auddysus,
TEIJIONPOBOJIHOCTh, BHYTPEHHEE TPeHUE. BpOyHOBCKOE IBUKEHHE.
OMOUpHYECcKHe ypaBHEHHs epeHoca: Puka, Pypbe 1 HproTona.

Jlekuus. OcHOBBI TepMOAMHAMUKA. BHyTpeHHss sHEeprus. Yucio

OIIK-1




cTerneHer cBo00 161 MoJiekyi. [lepBoe Hauaao TepMOMHAMUKH.
Pabora ra3a npu u3menenuu ero oosema. [Ipumenenue 1-ro Hadana
TEPMOJMHAMUKH K u3omnporeccam. TermioeMkocTb. CBs3b
TETUIOEMKOCTH C YHCJIOM CTETNIeHEH CBOOO b MOJIEKYII ra3a.
VYpasuenue Maiiepa. AnrabaTHbIN mIpoliecc.

Jlexuwmst. Luxon. Ipsmoii u oOpaTHbIil k. O0paTUMbIE U 2
HeoOpaTUMbIe MIPOLECCHl. DHTPOIUS U €€ CTATUCTUYECKHI CMBICII.
Bropoe nadano repmoauHaMuku. TerioBslie ABUTaTEIHN U
xonoamibHble MamuHbl. [ukn KapHo.

Jlexuus. Peanbubie razpl. Cujibl U OTEHIIMATBHAS YHEPTUS 2
MEXMOJIEKYJIIPHOTO B3aUMOJAEHCTBUA. Y paBHeHNEe Ban-nep-
Baanbsca. 3otepmbl Ban-nep-Baanbsca u ux ananus. BHyTpeHHss
SHeprus peanbHoro raza. ®aszoseie nepexoasl Il poga. lnarpamma
coctostHUs. TpolHas Todka.

JlaGopaTtopHas pabota. Pacnipenenenre Makcseinia. 2

JlabopatopHas pabota. Onpe/esieHie OTHOIICHHSI TEIIOEMKOCTEH 2
Bo3ayxa Cp/Cv meronom Knemana-/lezopma. / Onpenenenue
OTHOIIIEHHSI TeTIOeMKOcTel Bo3ayxa Cp/Cv pe3oHaHCHBIM
MeTo1oM. / OnpeiesieHre TeIUIOEMKOCTEH TBEPIbIX TeJl.

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PabOT. 2

JlaboparopHuas padota. Onpenencane kKodhUIeHTa BI3KOCTH 2
BO3/yXa KanmUIBIPHBIM MeToioM. / Onpenencaue ko3 dunmenra
BSI3KOCTH XUAKOCTH TT0 MeTory Ctokca. / OnpenencHue
koadumenTa B3auMHoit 1uddy3un Bo3ayxa U BOASHOIO napa. /
Omnpenenenne kor¢puiueHTa TemIonpoOBOJHOCTH BO3AyXa
METOJIOM HarpeToi HUTH.

JlaGopaTtopHas pabota. 3ammTa 1a00paTOPHBIX padoT. 2
JlaGopaTtopHas pabota. 3ammra 1a00paTOPHBIX padoT. 2
[Tpaktuueckoe 3anstue. MKT uaeanpHOro raza. JJIeMEeHTHI 2
CTATHUCTUYECKON (PHU3UKH.

[TpakTideckoe 3ausTue. OCHOBBI TepMOIUHAMUKH. [IpuMenenue 1- 2
r0 HayaJjia TePMOJIMHAMUKH K U30IPOLIECCaM.

[TpakTHdeckoe 3aHATHE. DHTPOIHUS U €€ CTATHCTUYCCKUN CMBICIT. 2

Bropoe Hauano repmoarHaMUKHU. TerioBbie IBUTATENN U
xonoaunbHBIe MamuHbBL. nka KapHo.

3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBHITIOJIHEHUE
Brmonnenue nomarixeit padotsl (Tectsl B JK),

[ToaroToBka Kk 3amure J1abOpPaTOPHBIX padoT.

Pemennie nHAMBUAYANbHBIX 33/1a4.

[ToATOTOBKA K KOJJIOKBHYMY. 30
JaekTpocraTuka. IlocTOSIHHBIN TOK. 56 OIIK-1
Jlekuus. DnexkrpocraTuka. DJIEKTPUUECKUH 3apsid. 3aKOH 2

coxpaHeHHUs 3apsfa. 3akoH KynoHa. DiaekTpocTaTHuecKoe Mnoie.
HanpsxeHHOCTB 351ekTpocTaTndeckoro nmostst. [Ipuanmn
cyneprno3uiuu nojeil. Cunossle tuHuM. PaboTa 1o nepeMerieHuto
3apsaga. [lorennman snexrpocraTudeckoro noist. Cesi3p MexXny
HaANPsDKEHHOCTHIO M MTOTEHIIMATIOM. DKBUIIOTEHIIUAJIbHbBIE
HOBEPXHOCTH.

Jlexuus. Teopema I'aycca miis 371€KTpOCTaTUYECKOTO MOJIS B 2
Bakyyme. [ToTok BekTopa HanpsbkeHHOCTH. Teopema ["aycca miis
IIEKTPOCTATUYECKOr0 I0JIs B BakyyMme. [IpumeHeHne TeopeMsl




I"aycca K pacyeTy HEKOTOPBIX JIEKTPOCTATUYECKHUX MOJICH.

Jlexuus. JIMDIEKTPUKH B DIIEKTPUYECKOM IToJIe. THUIIbl 2
muaINeKTpuKoB. [lonspusanust nuanekTpukoB. [lonspu3zoBaHHOCTB.
HanpsokeHHOCTD 10JIs B IUAJIEKTPUKE. DIEKTPUUECKOE CMELICHHUE.
Teopema ["aycca aiist 2JI€KTPOCTATUYECKOTO TOJISI B TUAIIEKTPUKE.
VYcnoBus Ha TpaHUIE pa3/ena ABYX AUAIEKTPUUECKUX Cpe.
CerHeTOdIeKTPUKH.
Jlekuus. IIpOBOTHUKY B 3JIEKTPOCTATUYECKOM II0JIE. 2
DneKTprueckas eMKOCTh YEAMHEHHOTO TPOBOAHUKA.
Konzgencaropbl. DHeprusi CUCTEMBI 3aps10B, YEAUHEHHOTO
IIPOBOJAHMKA M KOHJEHCATOPA. DHEPIHUs AIEKTPOCTATUYECKOTO
Jlexuus. ITocTosIHHBIN AIIEKTPUUECKUM TOK. DIEKTPUUYECKUH TOK, 2
CHUJIa U TUIOTHOCTH ToKa. CTOPOHHUE CHIIBL. DIIEKTPOIBUKYIIAS
cuiia U HanpsbkeHue. 3akoH OMa B MHTErpainbHOU U
muddepennmansHoi popmax. ConpoTuBIeHHE TPOBOIHUKOB.
3akou JIxovyisa-Jlenna.
JlaboparopHas pabota. M3ydueHue 31eKTpoCcTaTuyecKoro mosis. / 2
IIpoBepka TeopeMsl I'aycca a1 37EeKTpOCTaTUYECKOTO T0JIS B
BaKYyM€ — BUPTYaJIbHbII IPAKTUKYM.
JlaGopaTtopHast pabota. 3yuenne 3aBUCUMOCTH COMPOTUBIICHUS 2
MeTalljia OT TEeMIIEpaTyphl C TOMOIIIbIO MOCTHKA YUTCTOHA. /
N3ydeHne 3aKOHOMEPHOCTEN ra30BOro pa3psijia Ha OCHOBE
XapaKTepUCTHK cueTyrka | eiirepa.
JlaGopaTtopHas pabota. 3ammuTa 1a00paTOPHBIX padoT. 2
JlaGopaTtopHnast pabota. 3yuenne pusanyeckux CBONCTB 2
CETHETORJIEKTPUKOB.
JlaGopaTtopHas paboTa. 3ammTa 1a00paTOPHBIX padoT. 2
[TpakTueckoe 3aHsATHE. 3aKOHBI AIEKTPOCTATUKH. 2
IIpaxtrueckoe 3ansatue. Teopema 'aycca s 2
AJIEKTPOCTATUYECKOTO MOJISI B BAKYYME.
[TpakTrueckoe 3aHsATHE. 3aKOHBI TIOCTOSHHOT'O 2JIEKTPHUUECKOTO 2
TOKA.
3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBIIOJIHEHUE
Boinonnenue nomainei padotsl (Tectsl B 9K),
[ToaroToBka Kk 3amure J1abOpaTOpHBIX padoT.
Pemenune nuauBuyanbHbIX 3a/1a4.
[ToATOTOBKA K KOJJIOKBHYMY. 30
WMuas xoHTakTHAast pabora: 0
IToAroToBKa K 3K3aMEeHY 30
ITpoBeneHNe dK3aMeHa 6
3 cemecTp
. Konnuecto | Dopmupyemblie
Bunel v Tembl 3aHATHI
4acoB KOMITETEHIINH
MaraeTusm. 36 OIlK-1
Jlexuus. MarHuTHoOE 1OJIE M €r0 XapaKTEPUCTHKU. 3aKOH buo- 2
CaBapa-Jlamnnaca u ero npUMeHEHUE K PaCUETy HEKOTOPBIX MOJIEH.
3akoH Amrepa. B3zanmoneicTsre TOKOB.
Jlexuus. MarHuTHOE 10JIE U €r0 XapaKTEPUCTUKUA. MaruuTHoe 2

nose ABwKymierocs 3apsana. Cuna Jlopenna. JIBuxenue
3ap}I)KCHHBIX YJaCTUll B MAarHuTHOM I10JIC. yCKOpI/ITeHI/I 3ap}I)K€HHI:IX
qactul. Dddexr Xomna.




Jlexuusi. 3aKOH IOJIHOTO TOKA JJIi MATHUTHOTO TIOJIS B BAKYyME.
[{upkynsnus BEKTOpa MarHUTHOW MHIYKLIMH B BaKyyMe.
MarHuTHBIE 1TOJI COJIEHOMIA M TOpOorJa. MarHuTHBIN MOTOK.
Teopema I'aycca ast monst B. PaboTa mo mepeMenieHuo
IIPOBOJHMKA ¥ KOHTYpa C TOKOM B MATHUTHOM HOJIE.

Jlexuus. SIBneHue aIeKTPOMAarHuTHON MHAYKIMU. 3akoH Dapazes.
[IpaBuio Jlenna. Ilpuponaa 31eKTpOMarHUTHON UHIYKIIHH.
Camounnykuus. UHaykTUBHOCTH. B3aumHas uHAyKIUSA. DHEPTUs
MAarHUTHOTO IOJIA.

Jleknus. MarauTHeIe CBOMCTBA BelecTBa. MarHUTHBIC MOMEHTEI
3JIEKTPOHOB M aTOMOB. Jlna- u napamaruetn3M. HamarHnueHHOCTb.
MarsuTtHoe I10J1€ B BEIIIECTBE. 3aKOH MOJHOTO TOKA B BEILICCTBE.
VYcnoBus Ha TpaHUIE pa3jieia IBYX MarHeTUKOB. DeppoMarHeTuku:
UX IIPUPOJIAa ¥ CBOMCTBA.

Jlexuus. Teopust MakcBernia Jist 3JI€KTPOMAarHUTHOTO TOJIS.
Buxpesoe anexrpuueckoe nose. Tok cmenmenus. Y paBHEHUS
MaxkcBesuia AJis 3JI€eKTPOMArHuTHOTO TOJISI B UHTErPaIbHON U
nuddepeHanbLHOM hopMe.

JlaGopaTtopHas pabora. OnpeaeeHne ropu30HTaIbHON
COCTAaBJISTFONIEH MArHUTHOTO ITOJIS 3€MITH.

JlaboparopHas pabota. OmnpeneneHue yaeabHOro 3apsaa dIeKTpoHa
METO/I0M MaraeTpoHa. / MiccinenoBanme XapakTepuCTHK
IPOJOJIBHOTO JaT4YMKa X0Jlja.

JlaGopaTtopHas pabota. 3ammuTa 1a00paTOPHBIX padoT.

JlaGopaTopHast pabota. DKCIIEpUMEHTAILHOE ONPECIICHHE
WHAYKTUBHOCTH KaTYIIKH.

JlaGopaTtopHnas pabota. 3yuenue pusnyeckux CBONCTB
dbeppOMarHeTHKOB.

JlaGopaTopHas paboTa. 3ammuTa 1a00paTOPHBIX padoT.

JlaGopatopHas paboTa. 3aumTa 1a00paTopHbIX padoT.

[TpakTueckoe 3ansaTue. 3akoH buo-Casapa-Jlannaca u ero
IPUMEHEHUE K pacueTy HEKOTOPBIX MOJIEH.

[TpakTuueckoe 3ausatue. Cuna Jlopenna. [IBuxeHne 3apsKeHHBIX
YAaCTHIl B MATHUTHOM T10J1€. Db dekT Xoaa.

HpaKTI/IquKOG 3aHATHUC. SHCKTpOMaFHI/ITHaH HUHIAYKIOUA.

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
Brimonaenune nomarnHeit padboTsr (TecTsl B JK),

[ToaroroBka K 3amuTe J1abopaTOPHBIX padoT.

Pemenve nHIMBUIYaIBHBIX 3a]1a4.

[ToAroToBKa K KOJUIOKBUYMY.

KoJsie0anusa u BOJIHBI.

26

Jlexuus. 'apmoHnyeckue KonebaHus U UX XapaKTePUCTHKU.
MexaHnuueckue rapMoOHHUYeckre Konebanus. ['apMoHnUYecKuii
ocurusTop. [IpyXuHHBIN, GU3NYECKU 1 MaTeMaTHUYECKHI
MasTHUKH. CBOOO/IHBIE TApMOHUYECKUE KOJIeOaHus B
Kosie0aTeslbHOM KOHTYpe. CliojkeHrne TapMOHUYECKUX KoJleOaHU
OJIHOTO HANpaBJIEHUS U OIMHAKOBOM 4acToThl. buenus. Crnoxxenue
B3aMMHO NEPIEHAUKYISPHBIX KOJICOAHUH.

Jlexuust. 3aTyxarolue 1 BEIHYXKICHHbIE KoieOanus. Pe3oHaHc.
HuddepennmanbHoe ypaBHEHHE CBOOOTHBIX 3aTYXAIOMINX
KoJIeOaHUH (MEXaHUYECKUX U JIEKTPOMArHUTHBIX) M €r0 pelIeHue.
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Astokonebanus. luddepennnanbHoe ypaBHEHHE BBIHYKICHHBIX
Kose0aHui (MEXaHMYECKHUX M 3JICKTPOMArHUTHBIX) M €T0 PEIlleHuE.
Amiuntyna v ¢da3a BBIHYKICHHBIX KOJICOaHUIA.

Jlexuus. Ynpyrue Bonnsl. BonHoBble nponeccel. [IpoaonsHbie u
MOTIEPEYHbIE BOJIHBI. Y paBHEHHUE Oeryiei BoaHbl. Da3oBas
CKOpocTh. BoaHOBOE ypaBHeHUE. I pymoBas CKOpPOCTb.

Jlexuusi. DJIEKTPOMAarHUTHBIC BOJIHBI. DKCIIEPUMEHTAIBHOEC
MOJTy4eHUE IIEKTPOMArHUTHBIX BOJH. [luddepennnansaoe
YpaBHEHHE AJICKTPOMArHUTHON BOJHBI. DHEPTHUs
AJIEKTPOMATHUTHBIX BOJIH. VIMITYJIbC 3JIEKTPOMArHUTHOTO TIOJISI.
[TpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJIH.

JlabopaTtopHast pabota. 3yueHue BbIHYKIEHHBIX 3JIEKTPUUECKUX
KojieOaHuit B KoHType. / OnpeneneHrue yCKOpeHHs: CBOOOTHOTO
MAJICHHSI C TIOMOIIbI0 00OPOTHOTO MAasiITHHKA.

JlaGopatopHas pabora. I3mMepeHne CKOpoCTH 3ByKa B BO3ayXe. /
H3yuyenne KkojiebaHnii CTPYHEL

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PabOT.

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PadOT.

[Tpaktuyeckoe 3ansrue. KonebaTenbHble MPOLIECCHI.

[TpakTrueckoe 3ansTue. BomHOBBIE TPOLIECCHI.

[TpakTrueckoe 3aHsATHE. DIEKTPOMArHUTHbIE BOJIHBI.

NIDNIDNIDNIDN

3amanus A CaMOCTOSITEIIEHON pabOThI, B TOM YUCIIC BHITIOJTHCHHE
Brimonaenue nomarniHeit padbotsr (Tectsl B IK),

[ToaroToBka K 3amuTe J1abOpaTOPHBIX padoOT.

Perenrie vHAMBUAYANbHBIX 33/1a4.

IToaroroBka K KOJUIOKBUYMY.

BosHoBasi 1 KBAHTOBAas ONTHKA

30

Jlexuus. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJIH.
WnTepdepenius cera. MeToapl Habt01eHNs UHTEPDEPEHITNH
ceta. IHTepdepeHys cBeTa B TOHKMX IUIeHKaX. [I[pumenenue
uHTepdepeniuu csera. Judpakuus csera. [lpunnun I'roiirexca-
Openena. Merog 308 Openens. IIpsamonuHeliHoe pacnpocTpaHeHUE
ceera. udpakuus Opaynrodepa Ha oTHOH IIENU U HA
JudpakunoHHOM pemerke. J(udpaxius Ha TpOCTPaHCTBEHHOM
penietke. 3akod Bynbha-bperra.

Jlexuus. EcrecTBeHHBIN U MOASPU30BaHHBIN CBET. 3akoHbl Mantoca
u bprocrepa. JIBoiiHoe nydenpenomienune. [lonsipuzanmontbie
MPU3MBI ¥ IOJISIPOUIBL. BpallleHre 10CKOCTH MOJSpU3alUu.
HckyccTBeHHas onTrdeckas anu3orponus. Jlucrnepcus ceera.
HopmanbHas u aHomalibHasi Aucnepcus. DJIEKTPOHHAs TEOPHs
nucnepcuu ceera. [lornmomenue u paccestnue cseta. 3akoH byrepa.
dopmyna Tomcona. IIseT Heba u 3apu.

Jlexuus. TemtoBoe U3nydeHne U €ro XapakTEPUCTHKU. 3aKOH
Kupxroga. 3akonsl Crepana-bonbimana u cmemenust Buna.
®opmyinsl Panes-Jxunca u [Imanka. ['unoresa [1nanka.
OnTuueckast nupomeTpusi. TemnnoBble HICTOYHUKY cBeTa. Bubl
doToanexkrpuueckoro ddexra. 3akoHsl BHEMHETO GoTodrddexra.
YpaBHenue DitHinTeitHa 115 BHEIIHETo (hoTodddekra.
OKcIepUMEHTAIbHOE OATBEP)KICHUE KBAHTOBBIX CBOWCTB CBETA.
[Tpumenenue poro3ddexra. Macca u ummynsc Gporona. Jlainenue
CBETA.
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Jlexums. Moaenu atoma Tomcona u Pesepdopaa. CriekTpsl
usnydeHus: atoMoB. [Toctynatel bopa. CranimoHapHbie OpOUTHL.
KBanTtoBanue MOMEHTa UMITYJIbCa U SHEPTUH JIEKTPOHA B aTOME.
CrekTphl aToMa BOJIOPO/Ia U BOJIOPOAOIOI00HBIX HOHOB. OMBITHI
Dpanka-I'epra. Dopmynna banremepa. Cepuanbable GOPMYIIBL.

JlaboparopHuas padota. Konbiia HetoToHa. / MI3yueHue siBineHus
IUdpaKIHN.

JlaboparopHuas pabota. Caxapumerp. / [Tonsipuzanus cBera. /
CHeKkTpaJbHBIN ammapar.

JlaboparopHas paboTa. 3amura J1abopaTOPHBIX padoT.

JlabGopaTtopHnast padota. Onpezenenre TeMnepaTypbl HUTH JaMIIbl
HaKaJIMBaHUSI ONTHYECKUM nupomeTpoM. / [IpoBepka 3akoHa
Credana-boapiMmana.

N

JlaboparopHas paboTa. 3amura J1a00paTOPHBIX PadOT.

JlaboparopHas padota. 3yduenue BHenHero porodddexra.

JlaGopaTopHas pabota. 3ammura 1a00paTOPHBIX padoT.

IIpakTrueckoe 3aHsaTue. BosHOBas ONTHKA.

IIpakTrnueckoe 3ansatue. KBaHtoas onruka.

NIDNIDNIDNIDN

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
Boinonnenue nomainei padotsl (Tectsl B OK),

[ToaroToBka Kk 3amure J1abOpaTOpHBIX padoT.

Pemenne nuauBUyanbHbIX 3a/1a4.

[ToAroTOBKa K KOJJIOKBUYMY.

9J1eMeHThI KBAHTOBOI MeXaHUKH. DU3HKa aTOMHOI0 sApa u
JIEMCHTAPHbIX YaCTHIL

16

Jlexuus. KopryckynspHo-BoaHOBOM nyanusM. ['unoresa Jlyun ne
bpoiinsa. OnsiT J[3BHCcOHA - [[kepmepa. Bonnel ne bpoiins u ux
CBOMCTBA.

CootHomenus: HeonpeneneHHoctel I eitzen6epra. O0bsicHeHNEe
COOTHOUIEHUH HEONPEIEICHHOCTEN C BOJTHOBOUM TOYKHU 3PEHHUS.
I'paHHLIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. BonHoBas
(GYHKIMS U ee CTaTUCTUYECKUH cMbIci. BpemenHoe u
cranuoHapHoe ypasHeHus lllpenunrepa. [Ipumenenre ypaBHeHUS
[IIpenuHrepa K 4acTUlle B «IOTEHIIUAIBHOM siIME» C OECKOHEUHO
BBICOKMMH CTEHKAMHU.

Jlexuus. [loHaTue o «moTeHMAIBHOM Oapbepe» U «TYHHEIbHOM
s dexTe». JIMHEHHBIH rapMOHUYECKUH OCHIIUISATOP B KBAHTOBOI
¢buznke. DHeprus HyneBbIX Kojebanuil. [IpumMenenue ypaBHeHUs
[IIpequHrepa K aTOMy BOJOPOIa B HOPMAJIBHOM COCTOSIHUU.
KBanToBsie uncia. [IpaBmna or6opa. Onwite LllTepua — I'epiaxa.
CnuH snexktpona. CnMHOBOE KBaHTOBOE uncio. [IpuHnun 3anpera
ITaymn. PactipeneneHie 3ieKTPOHOB B aTOME.

Jlexuus. XapakrepucTrka aTOMHOrO sapa. Monenu saep. Mozenb
anpa o MBanenko-I'eitzendepry. XapakTepucTUKH HYKJIOHOB.
N3oronsl. Hevitpuno. Ilo3utpoH. fnepHblie cuibl. Bzaumonencraue
HYKJIOHOB. JledeKkT Macchl. DHEprus CBSI3U sapa. Y CTOWIMBOCTh
anep. PagroaktuBHOCTE. ECTECTBEHHAs U UCKYCCTBEHHAS
pPazMoOaKTUBHOCTG. 3aKOH PalMOAKTUBHOIO pacnaja.
3aKOHOMEPHOCTH U MPOUCXOXKIEHHE anb(da - u Oera-pacmnaa.
DJIeMeHTapHbIE YaCTHULIbl. 3aKOHBI COXPAHEHUS 3apSI0B.
AHTnyactulbl. B3aumHas npeBpamaeMocTb 31€MEHTapHbIX
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YACTHII.

Jlexuus. DnemMeHTapHbIe YacTULbL. fipa aTOMOB. ATOMBI. 2
Mounekynsl. ["a3bl, KuaKOCTH, TIIa3Ma, TBEpAbIe Tena. [ImaneTs.
3Be3nbl. CoBpeMeHHast pusnueckas kapTuHa Mupa. Mepapxus
CTPYKTYp MaTepuu. PyHIaMeHTaIbHbIC B3aHMOJICHCTBUSL.

[TpakTyeckoe 3aHsTHE. DIIEMEHTHI (PU3UKH aTOMHOTO S1pa U 2
9JIEMEHTAPHBIX YaCTHUIL.

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
Brimonaenue nomarniHeit padbotsl (Tectsl B JK),

Penienne nHIMBUAYaTIBHBIX 3a/1a4.

[ToaroTOBKa K KOJJIOKBHYMY. 6

Wuas koHTaKTHas padora: 0

Pasnen 5. METOJMYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHUTUIMHBI

N3yuenne pucuuniauasl OU3NUKA pekomeHayercs HauaTh C O3HAKOMIIEHHA C pabodeit
POrpaMMOii, ee CTPYKTYpOil M coAepaHHeM pa3/ieloB. YUeOHbI MaTepHual CTPYKTYypHUpPOBaH,
W3y4€HUE  JUCLUMIUIMHBI  OCYIIECTBIISIETCSS B TEMAaTHUYECKOW  IOCJIEI0BaTEIbHOCTH.
3aHATHSA JIEKIMOHHOI0 THIIA JAIOT CHUCTeMaTu3upoBaHHbIe 3HaHMs 10 auctuiuHe OU3UKA,
KOHLEHTPUPYIOT BHUMaHUE Ha HauboJiee CIO0KHBIX U Ba)XKHBIX Bompocax. Bo BpeMs JEKIMOHHBIX
3aHATUI PEKOMEH/IyeTCsl BECTH KOHCIIEKTHPOBaHUE y4eOHOro MaTepraia; oopamars BHUIMaHUE Ha
GOpMYyIUPOBKM U KaTEropuH, pacKpbIBAIOIIME CYTh MPOOJIEMBbI, SBICHUS WM TpoIecca;
3a(pUKCUPOBATH BHIBOJIBI U IPAKTUUYECKUE PEKOMEHIAIIIH.

N3yueHune AMCUUIUIMHBI BKIIOYAET BBIIOJHEHHE J1aO0OpaToOpHBIX paboT. [loaroToBka kK 3aHsATHIM
JIa00OPATOPHOr0 TUMA BKJIIOYAET BBIOJIHEHUE 3a/1aHUH, CBA3aHHBIX C UCIOJb30BaHUEM Yy4eOHOTO
U HAy4dyHOro o0OOpyAOBaHMS (TEXHUYECKUX TPUOOPOB, YCTPOWCTB U Jp.), € (PU3HMUECKUM
MOJIEJTMPOBAHUEM, IIPOBEJCHUEM OIBITOB, SKCIIEPUMEHTOB U Mp. (OCBOCHHUE (PaKTUUECKUX 3HAHUI,
JIOBEJICHNE ux 110 YPOBHS KOMIIETEHIINN — «BIIAJIETHY).
ITonroroBka K 3aHATHSAM CEMHHAPCKOI0 THIIA BK/IIOYAEeT O3HAKOMIIEHHE C IIJIAHOM
IPAKTUYECKOTO 3aHATHSA; paboTy € KOHCIEKTOM JIEKLUH, BBIMOJIHEHHE JOMAIIHEro 3a/JaHus,
pabory ¢ yueOHONH M y4yeOHO-METOJWYECKOW JIUTEepaTypoil, HAy4YHBIMU H3JIaHUAMH U
AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECypcaMM, PEKOMEHIOBaHHBIMU paboueil mporpaMmoi
IUCHUNIINHEBI DOU3UKA.
CopnepxaHue caMOCTOSTENbHOI PadoThl omnpenensercs padodel NporpaMMmoN JUCHMILIMHBI
OU3UKA, oOLEHOYHBIMM U METOJMYECKUMH MaTepuajamH, 3aJaHUsIMH UM yKa3aHUSMU
npenogasarens. CamocTtostenpHas paboTa MOXKET OCYIIECTBIATBCS B ayJUTOPHOM H
BHEAYAUTOpHOU (opmax. DPPEeKTUBHBIM CPEICTBOM OCYLIECTBICHHUS CAMOCTOSTENILHOW pabOThI
SBIISIETCA  DJIEKTPOHHass MH(GOpPMAIMOHHO-00pazoBaTeNbHas CcpeJa YHUBEPCUTETa, KOTopas
obOecrieunBaeT JOCTYNl K oOpa3oBaTeabHOM mporpamme, pabouell mnporpamMme AUCHUILIAHBI
OU3UKA, k >71eKTpOHHBIM OUOIHOTEYHBIM CHCTEMaM, NpOo(ecCHOHATbHBIM 0a3aM JaHHBIX U
UH(POPMALIMOHHBIM CIPaBOYHBIM CHCTEMaM.
[TepuonuuHOCTh MpOBEACHUS, (HOPMBI TEKYILEI0 KOHTPOJS YCIIEBAEMOCTH, CHUCTEMa OLEHUBAHMUS
X0Jla OCBOEHHUS ITUCIHIUIMH MpeJcTaBieHbl B paboueid mporpamme. DopMoil mpoMeKyTOUHOM
arrectanuu no aucuuiumae GU3UKA asnsercs DK3AMEH Bo Bropom cemectpe u 3SAYET BPK
B TPETHEM CEMECTPE.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METONMYECKOE
OBECIIEYEHHUE JUCHUIUINHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeUeHE
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432 c. ISBN 978-5-507-48093-7.

10. [CaBenbeB, Uropp Bnagumupouu. Kypc oOmel duszuku 30
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3aBEJICHUM,

00yJaronmxcst
TEXHOJOTHYECKUM HAMpaBlICHUsIM : B 3
DnekTpruyecTBO U MarHeTusM. Bomuel. Ontuka, 2019. - 496 c.
ISBN 978-5-8114-3989-8. Dx3emmisipsl: Bcero 30.

10 TEXHUYCCKUM

. T. 2

u

OJIEKTPOHHBIE OGPA3OBATEJILHBIE PE

CYPChbI

1.

Hayunas snektponnas 6uommoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas snektponnas 6ubnuoreka «KubepiaeHuHKa

http://cyberleninka.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHue

NoNe | Aynutopuu aiis npose- | [lepeueHb OCHOBHOTO 000PY10BaHHSI [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHue
CaMOCTOSITEeNbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTeCcTaluu

1. 209 () KOMIUIEKT  TIPUBOPOB  (1),[Microsoft Windows

VcranoBka UL uccnenpoBanus|Enterprise, Microsoft

teroémkocT  TBepAoro tena (1),|Office Standard, Arent

YcranoBka s ompen.otHouienus|Dr.Web, Microsoft

TETUIOEMK. BO3/IyXa npu|Access, Microsoft Visio

IIOCTOSIH.IaBJIeHU W noctossaHoM |Professional, Microsoft

oobéme (1), Ycranorka stabopatopHasi|Project Professional,

"Mamuna Atsyma" ®M 11 (1),|Microsoft Visual Studio

VYcranoBka naboparopnas "MastHuk|Enterprise, Kommiekt 10

Maxkcpemna" ®M 12 (1), YcraHoBKa|ajis peleHUs OCHOBHBIX

naboparopnas "MasatHuk O6epOeka' |oNb30BaTENBCKUX 3a/ad,

OM 14 (1), Kommuiekr yuyeOHOM|BupTyanbHblii MpakTUKyM

mebemnu (1) no ¢usuke ans BY3oB (B

2 4acTax)

2. 216 (1) Momnwutop 19" ViewSonic TFT 19"Microsoft Windows

VA916 (1), TIK S404,2 400W/Intel|Enterprise, Microsoft

Core i3 540/knaB., M1, MOHHT. 21,5"|Office Standard, Arent

VA2248-LED (17) Dr.Web, Microsoft

Access, Microsoft Visio

Professional,  Microsoft

Project Professional,

Microsoft Visual Studio

Enterprise, Kommiext 10

JUISL PEIICHUsS OCHOBHBIX

MOJIb30BATEIbCKUX 3ajad,

BupryanbHblii IpakTUKYM

no ¢usuke ans BY3oB (B

2 4acTaX)

3. 219 (1) Hocka ayauropnas 1000 * 1700 (1),[Microsoft Windows

KOMIUIEKT TIPUB.APUOH (1),|Enterprise, Microsoft

VcraHoBka ®IIB-05-3-[Office Standard, Arenrt

4"OnpenencHue noctositHHOM | Dr.Web, Microsoft

mudpakumonnor  pemetku"  (2),[Access, Microsoft Visio

YcraHoBKa ®I1B-05-4-1 must|Professional,  Microsoft

MOJTyYeHHUs U uccienosanus|Project Professional,

MOJISIPU30BAHHOTO cera" (1),|Microsoft Visual Studio

Kowmrnekt yueOnoit mebemnn (1)

Enterprise, Kommiext 110




JUISL pEIIeHHs] OCHOBHBIX
[10JIb30BATEIbCKUX 3ajad,
BupTtyanbHbiil mpakTUKyM
no ¢usuxe nus1 BY3o0B (B

2 4acTsx)
4. 212 (1) BOJIbTMETP VYHUBEPCAJI (1),|Microsoft Windows
Jlaboparopuass ~ ycranoBka "Moct|Enterprise, Microsoft
Yurcrona"  UE302030-230  (2),|Office Standard, Arent
Kommiekt yue6HOi Mebenu (1) Dr.Web, Microsoft

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommurext 110
A pCeICHUSA OCHOBHBIX
II0JIB30BATCIBCKUX 3aJad4,
BuptyanbHelil npakTUKyM
no ¢usuxe nus1 BY3o0B (B
2 4acTiX)

Pazmen 7. ®OPMbl KOHTPOJISI OCBOEHUA AUCHUITIMHBL ®OHJ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:
- YCBOCHHUC TCOPCTUYUCCKOI'O MaTcpHraia (06I>6M 3HaHHI>i, FJ'IY6I/IHa YCBOGHI/ISI), npeaAyCMOTPEHHOT'O

paboueil mporpamMmoit;

- YMCHHUC wHU3JIaraTb MaTepuajl (‘{eTKOCTB, T'pPaMOTHOCTb HM3JIOKCHUA MaATepuajid, TOYHOCTbL U

MOJIHOTA BOCITPOU3BEICHUS YU€OHOTO MaTepHraa);

- YMCHHC IPUMCHATD TCOPCTUUCCKUEC 3HAHUA IIPU PCIICHUU IMTPAKTUYCCKUX 3aJaHuM.

[ITxana oueHMBaHMS PEACTABICHA HIXKE.

YpoBeHb
c(OpPMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHHUS
KOMIIETCHIIUU
IToporosslii OOyuaromuiics HMeeT 3HaHWS OCHOBHOIO MaTepuala,| yaoBIeT-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOET| BOPUTEIBHO
JOIyCKaTb ~ HETOYHOCTM B U3JIOKCHUM  Marepuaia,
HEJOCTAaTOYHO TpaBUJIbHBIE (DOPMYIUPOBKH, HCIIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUU IIPAKTUYECKUX 3aJaHUN.
[IponBunyTteiii  |OGyuaromuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHb M3JIaraeT €ero rpaMoOTHO M II0 CYLIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, MPABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB U 3ajay, BJAJAEET HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMAaMU UX BBIITOIHEHUS
Bricokuit ypoBenb |OOyuaromuiicss riay00oKO M MPOYHO YCBOMJI IPOrPaMMHBIN|  OTJIMYHO
Marepuas, TpaMOTHO U JIOTUYECKH CTPOMHO €ro M3jaraer,
JacT MCUYEPIIBIBAIOIME OTBETHI HA ITOCTABJICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOPUSA C INPAKTUKOM, IPU 3TOM
oOyJaroIuiicss He  3aTpyAHsAeTcss ¢  OTBETOM  IIpH
BUJIOM3MEHEHUM  33/1aHUs, CBOOOJHO  CIIpaBiIseTCS  C
3aJla4aMM, BONPOCAMHM MW JPYTMMH BHJIAaMU IPUMEHEHUS




MMOKa3bIBAET 3HAKOMCTBO C MOHOTpadUUYECKON JUTEPATYPOH,
NEpUOANYCCKUMU U3AAHUSAMU, IIPAaBUIIBHO O6OCHOBLIBaeT
MPUHATBIE pElIeHUsl, CBOOOAHO BIIAZieeT Pa3HOCTOPOHHUMU
HaBbIKaMHU, IPpUCMAaMU BBITTIOJIHCHHA IIPAKTHUYCCKUX pa60T

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIIEBAEMOCTH OOECIEYMBAET OLEHHBAHWE XOJa OCBOCHHUS JMCHUIUIMHBI
(MOmyJIsl) U IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTUHIOBOIO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHMIUIMHBL. [lOpsAAoK cOCTaBiI€HUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] MPOLEAYpPhl OLICHUBAHHS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANpaBJICHHBIX HAa OCBOCHHME 3HAHWH, yYMEHHWH, HAaBBHIKOB ¥/ WM OINbITa JAEATEILHOCTH, IO
HaKOIMUTEJILHON cHcTeMe B Oajuiax ycTaHaBiMBaeTcs mosioxkeHueM o cucreme PUTM B ®I'BOY
BO {JII'TY»

7.2. [IpoMexyTo4Has aTTeCTalMsI 00YJIarOIIUXCS
[IpomexyTouHast arrecTaus o0ydJaroNUXcsl HAPaBJICHA HA OICHUBAHUE PE3YyJIbTaTOB OOYYCHHUS
M0 TUCIUILIMHE (MOYJII0) M IPOBOJUTCS C UCIONIb30BaHUEM (DOHIOB OLIEHOYHBIX CPEJICTB.

[Ipumepsl THIOBBIX KOHTPOJBHBIX 3aJaHMid U3 0a3pl (OHIA OLECHOYHBIX CPEIACTB IO
00pa30BaTeNIbHOI MporpamMmme.

JleMOHCTPAIIMOHHBIH BAPDMAHT

1. Onbitbl  Papaged. fABneHMe 3EKTPOMArHUTHOM MHAYKUMKU. 3akoH dapagesa. [pasuno
JNleHua (noporosblili yposeHs). Mpounntoctpupyitte npasuno JleHua npumepamu. Kakosa npupoga 3.4.C.
3/IEKTPOMArHUTHOM MHAYKUUKU? (NpoasuHyTbI ypoBeHs). MOKaxKuTe, 4tTo 3aKoH Papages ectb caepcresme
3aKOHa COXpaHEeHUA SHEepPrum (BbICOKMI YPOBEHD).

2. UHTepdepeHuma cBeta. YCNOBUA MaAKCMMyMa UM MUHMMYMA npu  uHtepdpepeHuun. Onbit
KOHra (noporoBbi  ypoBeHb). ByayT nn otanuyatbcA MHTepdEpPeHLUOHHbIE KapTUHbl OT ABYX Y3KUX
61U3KO0 nexKalmx napannenbHbiX Wene Npyu oCcBewweHnM UX MOHOXpOMaTUYeCKUM U 6enbiMm cBeTom?
Mouemy? (npoasuHyTbIl yposeHb). Kak nsmeHutca nHtepdpepeHLMOHHaA KapTuHa B onbite KOHra, ecam aty
CUCTEeMy NOMECTUTb B BOAY? (BbICOKMIA YyPOBEHD).

3. MpakTnyecKoe 3agaHue no teme «BHewHu potoadpdeKkr».

NoporoBbiii_ypoBeHb. [l/IMHa BOJIHbI CBETA, COOTBETCTBYHOLLEN KpacHOM rpaHuue ¢oToaddeKkta, s HEeKoToporo
mMmeTanna Ao = 275 HmM. HalT MUHMMabHYIO 3Hepruto E OoToHa, Bbi3biBatoLiero potoaddekr.

MpoAaBuHYTbIN ypoBeHb. HailTu noctoAaHHyo MnaHKa h, ecam U3BECTHO, YTO 3/IEKTPOHDI, BblipbiBaemble U3 MeTasna

CBETOM € yactoTtoiv: = 2,2 10* [y, NOAHOCTbIO 334epXKMBALOTCA Pa3HOCTbIO NoTeHumanos Us = 6,6 B, BbipblBaemble
CBETOM C 4acToTol V2 = 4,6 10%°I'y — pa3HocTbio noTeHumanos Uz = 16,5 B.

BbICOKMiA ypoBeHb. B Tabnue nprseseHbl pesynbTaTbl U3MEPEHU GOTOTOKA OT MOAABAEMOr0 HANPAMKEHUA MEXAY
KaToZOM M aHOAOM TMpPU ABYX PACCTOAHWAX PACMOJIOXEHUsS MCTOYHMKA CBeTa OT $oTo3nemeHTa. Mcnonb3ys 3T

OaHHble, 1) nocTpoiTe Ha oAHOM rpaduKe BONbT-aMMNepPHble XapaKTepUCTUKM ¢GoTosnemMeHTa npu  ABYX
OoCBelleHHOCTAX $OTOKaToAa; 2) HanauTe U3 rpadMKa TOK HacblWweHus; 3) paccumTainTe KONMYECTBO 3/1EKTPOHOB,
AOCTUraloWMX aHoda Npu TOKe HacbllweHus; 4) caenaiiTe BbIBOAbl MO MOJYYEHHbIM pe3y/ibTaTaM, OMMPaAcb Ha
3aKOHbI BHewHero ¢potoaddeKTta

[TepeueHr BOMPOCOB I MPOBEIEHUS IPOMEKYTOUYHOM aTTECTALIUU
BOMPOCbHI K 9K3AMEHY



Paspen «MexaHuKa»

1. MexaHu1Ka, pasaesibl MexaHnKn. Buapl mexaHMueckoro AsuxeHus. MaTepuanbHaa TouKa, abCconoTHO
TBepaoe Teno. Cuctema otcyeta. TpaeKkTopus, NyTb, NepemeLleHue.

2. MocTtynaTtenbHOe ABUXKeHMe. BeKTop cpegHen ckopocTh. MrHoBeHHas cKopocTb. CpeaHssa nyTeBas CKOPOCTb.
3. CpepgHee yckopeHue. MrHoBeHHOe yCKOpeHue. BEKTOp NOSIHOrO YCKOPEHMA U ero CocTaBasaoLwme.

4. [BnyKeHMe maTepuasibHON TOYKM MO OKPYKHOCTU. Yroa NOBOPOTA, YI/10Bas CKOPOCTb, YI/I0BOE YCKOPEHME.

5. CBA3b YrNOBbIX Y IMHENHBIX BEIUYUH.

6. MepBblli 3aKOH HbtoTOHA. MIHEpUMAbHbIE CUCTEMbI OTCHETA. [TOHATUE MHEPTHOM M rPaBUTALLMOHHOM Macc.

7. NoHaTMe cunbl. BTopoi 3akoH HbtoToHa. MMnynbe Tenla U MMNYAbC CUAbl. 3aKOH WU3MEHEeHMA UMMYIbca
Tena. YpaBHeHUe ABUKEHUA B AUHAMUKE.

8. B3aumopeictaue Ten. TpeTtuii 3akoH HbtoToHA. UMnynbe cucTemMbl Tesl. 3aKOHbl USMEHEHUA U COXPAHEHUSA
MUMMYN1bCa MEXaHUYECKOWN CUCTEMDI.

9. LeHTp macc. YpaBHeHMe ABMXKEHUA LieHTpa macc.

10. MoHATHe paboTbl. PaboTa NOCTOAHHOM U NEPeMeHHOM CU/ibl. MOLHOCTb.

11. MoHATME 3HEeprum B mexaHuKe. KnHetnyeckas sHeprmsa.

12. KoHcepBaTuBHble U AucCcMNaTMBHbIE Cunbl. MNprumepsl.

13. MoTeHumManbHas aHeprua. CBA3b MeXKAY NOTEHLMANbHOW SHEPrUel N CUNOW.

14. MonHaa mexaHnyecKasn sHeprua. 3aKoHbl U3MEHEHUA U COXPAaHEHWUA NOJIHON MEXaHUYECKOW SHEPTUN.

15. IMHaMu1Ka BPaLLATeNbHOTO ABMXKeHUA. MOMEHT MHepLMM MaTepunasibHON TOYKM, CUCTEMbI MaTEPUAbHBIX
ToueK, Tena. Teopema LLTelHepa.

16. KuHeTMuecKkas 3Heprua Bpawakouweroca Tena. KuHeTMYecKasa 3Heprua Tena, Yy4yacTBYHOLWEro BO
BpaLLaTeIbHO-NOCTyNaTeIbHOM ABUXKEHUMN.

17. MOMEHTbI CUAbl OTHOCUTENIbHO TOYKM M OTHOCUTENbHO Ocu. PaboTa npn BpawaTe/IbHOM AOABUXKEHUMN.
OcHoBHoe YpaBHEHNE OUHAMUKU BPALLATE/NIbHOIO ABUXKEHUA.

18. MOMEHTbI MMMNY/IbCa MATEPUA/IbHOM TOUYKM OTHOCUTENIbHO TOUYKM U OTHOCUTENIbHO OCU. MOMEHT UMMyAbCca
Tesla OTHOCUTENIbHO OCU. 3aKOH COXPaHEHWA MOMEHTa MMMYJ/IbCa U ero NpuMeHeHue.

19. laBneHue B KMAKOCTM U ra3e. 3aKoHbI Mackana n Apxumeaa. YpaBHeHME HEPA3PbIBHOCTU.
20. YpaBHeHwue bepHynnn n cnegctemna ns Hero.

21.MHele,Mal1bele cucTemMbl oTcyeTa. MexaHMYecKui NPUHUUN OTHOCUTE/IbHOCTU. I'Ipeo6pa3OBava Fanunes.
Knaccnmyeckuin 3aKoH C/IoXKeHUsA CKOpOCTEVI.

22. Noctynatbl CTO. MNpeobpasoBaHua JlopeHLa.

23. Cnencrtema u3 npeobpasoBaHuii JlopeHua: OAQHOBPEMEHHOCTb COBbLITUI, ANUTENbHOCTb WHTEPBA/IOB
BPEMEHMU, TIOPEHLLOBO COKpaLLEHHe.

24. PenaTUBWUCTCKMI UMMMyAbC. YpPaBHEHME [AMHAMUKM B PENATUBUCTCKOM MexaHuKe. MHBapUaHTHOCTb
YPaBHEHUA ABUNKEHWUA OTHOCUTENIbHO Npeobpa3oBaHuii JlopeHua.

25. MonHana 9HEeprmna, aHeprnAa NOKoA N KUHeTU4YeCKaa sHeprma B peﬂﬂTMBMCTCKOﬁ MexaHuKe. 3aKoH
B3aMMOCBA3MN MaCCbl U SHEPTUN, ero NpuMmeHeHue.

Pasgen «MonekynspHasa ¢pusmnka n TepmogMHaMUKa»



1. MonekynsapHan ¢pusmka v TepmoguHammka. CTaTUCTUUECKUIA U TEPMOANHAMUYECKMIA MeTOAbI UCCef0BaHNA
BelecTsa. TepMmoavHaMUYECcKMe napameTpbl.

2. WpeanbHbi ra3. 3aKoHbl UAeanbHOro rasa.

3. OcHoBHOe ypaBHeHne MKT.

4. 3akoH MakcBenna o pacnpeneneHnm MoaeKkya naeanbHOro ra3a no CKOPOCTAM
5. BapomeTpuyeckan popmyna. PacnpeaeneHne bonbumaHa.

6. CpeHee YnC/I0 CTONIKHOBEH U U cpeaHnas A/MHa cBoboAHOro npobera MoneKkyn

7. ABNeHuns nepeHoca B TEPMOANHAMUYECKM HEPABHOBECHbIX CMCTeMax. TenaonposoaHocTb. Auddysus.
BAa3KocTb.

8. Yncno creneHeit cBob0abl MO/IEKY/Ibl. 3aKOH PAaBHOMEPHOTO pacrnpeaesieHns SHeprum no creneHam csobogpl
MO/IEKY/I. BHYTPEHHSAA SHEPIMA naeasbHOro rasa.

9. Tennota u pa60Ta. I'IepBoe Ha4yano TepMmoaANHaMUKN. anMEHEHME nepsoro Ha4yasna TepMoOANHAMUKN K
Pa3nnyHbiMm npoueccam.

10. TennoemkocTb. YpasHeHne Maiiepa. ®U3nMyecKunini CMbICN YHUBEPCANbHOM ra30BOM NOCTOAHHOWN.

11. AgnabaTmnuecknit npouecc. YpasHeHue lMNyaccoHa.

12. MoAnTponHble Npouecchl.

13. Uukn. KN4 umkna. O6patumble n HeobpaTtumble npouecchl. LUukn KapHo.

14. SHTponuA. CTaTUCTUYECKOe TOJIKOBaHWE 3HTPONUK. BTropoe Hayano TepMOANHAMUKN.

15. Cunbl M NOTEHLMANbHAA SHEPTUA MEXMOJIEKYIAPHOIO B3aMMOAEeNCTBNA. YpaBHeHWe BaH-gep-Baanbca.
16. U3oTepmbl BaH-aep-Baanbca. BHYTpeHHAA aHeprua peanbHOro rasa.

17. dasoBble nepexoabl BTOPOro poaa. Auarpamma coctosiHus. TpoliHas Touka. YpaBHeHue. KnainepoHa-
Knaysuyca.

Paspen «dneKkTpocTaTtuka. MoCTOAHHbIA TOK»

1. DneKktpusauma Ten TpeHuem. [WUCKPETHOCTb 3apsAfoB. DNeMeHTapHbld 3apAd. 3aKoH COXpaHeHus
3/1eKTPUYECKOTO 3apasa.

2. Bsaumopencremne aneKkTpuYecKnx 3apsaaoB. 3aKoH KyoHa.

3. 3I'IeKTp0CTaTM‘-IeCKO€ none. HaI'IpFl)KEHHOCTb 3/1eKTpocTaTnyeckoro nond. fone TovyeyHoro 3apaga. MpuHumn
cynepnosnummn sNeKTpoCTaTU4eCKoro nonA. Cunosble AMHUK 3/1EKTPOCTAaTUHECKOro nonA.

4. TIOTOK BEKTOpa HaMpsXeHHOCTU 3neKTpocTaTyeckoro noss. Teopema Octporpagckoro-faycca ans
3/1eKTPUYECKOTO MONA B BaKyyMme.

6. MpumeHeHWe TeopeMbl Faycca K pacyeTy 3/1EKTPOCTaTUYECKUX MOEN 3apasKeHHO 6eCKOHeYHOM NI0CKOCTH,
chepsbl, Wapa v ULMANHAPA B BaKyyMme.

7. Pabota no nepemelieHNo TO4e4YHOro 3apAaga B nose To4e4yHoro 3apAaaa. Teopefv\a O UMPKyALUUN BEKTOPA
HaMpPAXeHHOCTU NEeKTPOCTAaTUYECKOTro noaA.

8. MNoTeHuMan aneKTpocTaTUYecKoro nondA. PasHOCTb NOTEHLUMANOB.
9. CBA3b MeX Ay HanpPAXXeHHOCTbIO U MOTEHLMANOM. DKBUMNOTEHLMAIbHbIE MOBEPXHOCTU.
10. Tunbl AnanekTpuKos. MonAaprsauna 4MINEKTPUKOB. HanparKeHHOCTb NONA B ANINEKTPUKE.

11. Teopema laycca A/nA 3/M1EKTPOCTaTUYECKOTO MOASA B AMI/JEKTPUKe. YCI0BMA Ha rpaHuue pasgena AByx



ON3NEKTPUKOB.

12. MpoBOAHUK B 3/N1EKTpPOCTaTUYECKOM noJie. 3HEKTpOCTaTM‘-IECKOE none B NOJOCTM  NPOBOAHWUKA.
3ﬂeKTpOCTaTVIL|eCKaFI MHAOYKUNA. 3I'IeKTp0CTaTVI‘-IeCKaFI 3auuTa.

13. EMKOCTb yeAMHEHHOro npoBoAHWKa. KoHaeHcaTopbl. EMKocTb KoHaeHcaTopos. CoeauHeHue
KOH/ZEHCaToOpOB.

14 dHeprus cucTeMbl INEKTPUYECKUX 3aPAL0B. DHEPTUa 3aPAKEHHOTO MPOBOAHUKA U KOHAEHCATopa. JHeprus
aneKTpmyeckoro nond. O6bemHasn NAOTHOCTb IHEPTUK.

15. SneKkTprYecKuin Tok. Ycnosus cyllectsoBaHua. Cuia 1 NAOTHOCTb TOKa.
16. CropoHHue cunbl. 34C. HanpaxkeHue.
17.3akoH Oma g5 OAHOPOAHOM Lenu B MHTErpanbHol 1 auddepeHumansHon popme.

18. ConpoTrBaeHne NpoBoAHNKOB. CoeanHEHME NPOBOAHUKOB. 3aBUCUMOCTb CONPOTUBAEHMSA NPOBOLHUKOB OT
TemnepaTtypbl. CBEPXNPOBOAUMOCTb.

19. PaboTa U MOLLHOCTb 3/IEKTPUYECKOrO TOKa. 3aKoH [xKoyns - J/leHua B MHTerpanbHoli n guddepeHumanbHoM
dopmax.

20. 3aKoHbl OMa a/18 HEOAHOPOAHOIO y4acTKa Lenu 1 ans 3aMKkHyTon Lenu. Mpasuna Kupxroda.
BOMPOCHI K BPK MO ANCUUNSTUHE
Paspen «MarHetuam»
1. MarHuTHOe nosie. BeKTOp MarHUTHOW MHAYKUUWU. CUNOBbIE IMHUM MArHUTHOMO NOJIA.

2. MarHuTHoe nosie NpoBOAHUKA € TOKOM. 3aKOH brno-Casapa-/lannaca. MpuHUMn cynepnosmumum MarHUTHOro
nons.

3. [elicTBME MAarHUTHOTO MO/t HA NPOBOAHUKM € TOKOM. Cnia AMnepa.

4. encTBne MarHMTHOTO NoAA Ha ABUKyLWMeca 3apaabl. Cuna JlopeHua.

5. [BuxKeHune 3apaKeHHbIX YacTuL, B MarHUTHOM MoJie.

6. MOTOK BEKTOpa MarHUTHOM MHAYKUMK. Teopema lFaycca 418 MarHUTHOro NoAs.

7. Teopema 0 UMPKYAALUM BEKTOPA MAarHUTHOM MHAYKLMKN B BaKyyme.

8. MarHuTHoe nose coneHomaa 1 Toponaa.

9. PaboTa no nepemeLLeH1to NPOBOAHMKA U KOHTYPA C TOKOM B MarHUTHOM MoJie.

10. OnbITbl ®apagen. ABNeHUE 3NeKTPOMArHUTHOM MHAYKUMK. 3aKkoH Papages. Mpasuno JleHua.
11. AsneHne camomnHAaykumu. MotokocuenneHne. MHAyKTMBHOCTL. 3AC cCamOUHAYKUMN.
12. 3Heprua marHuTHoro nona. O6bemHas NAOTHOCTb SHEPTUM MArHUTHOIO NOAA.

13. MarHuTHOe none B BelecTse. MarHMTHOe Nose aTOMOB U MONEKY.

14. Tunbl marHeTUKoOB. [lna-, napamarHeT1sm.

15. BEI-(TOp HaMarHM4eHHOCTH. Hal'lpﬂ)KeHHOCTb MarHuTHoro nonda. MarHuTHas BOCNPUMMYNBOCTb U MArHUTHaA
NPOHNLUAEMOCTb.

16. 3aKOH NONHOrO TOKA ANA MarHMTHOTo NoA B BewlecTse.

17.0cHoBbl Teopum MaKcBenna ans 31eKTPOMarHMTHoro nons. YpasHeHus MaKcBenna B MHTerpanbHon dopme.



Paspgen «KonebaHusa v BONIHbIN

1. KonebatenbHble npoueccl. FapMoHUYecKme KoebaHna U X XapaKTEPUCTUKMN.

2. MexaHuyeckne rapMmoHmyeckme KonebaHus. FapMOHUYECKUI OCcUMANATOP. MNPYXKUHHBIN, GU3MYECKUA 1

MaTEMATUYECKUN MAATHUKMU.

3. CBoboAHble rapMoHUMYecKme KonebaHus B KosiebaTeNbHOM KOHTYpe.

4. ChoxeHune rapmMmoHn4YeCKunx KonebaHui OAHOro Hanpas/ieHnAa n O,D,MHaKOBOVI 4acCToTbl.

5. CnoxeHune AByX B3aMMHO MeprneHAnKYNAPHbIX KonebaHuii oAMHaKOBOM YacToTbl.

6. 3aTyxaowme KonebaHus. ABToKoNebaHNA. BbiHyKAeHHble KonebaHua. Pe3soHaHc.

7. BonHbl. Mpupoga u knaccudurKaums BoNH. YpaBHeHUe beryLeit BOHbI. XapakTepuctuka BoaH. Pasosasn
CKOPOCTb BOJIHbI.

8. DIEKTPOMArHWUTHbIE BO/HbI M X CBOICTBA. BekTop YMoBa-MonHTHHTa.
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Pa3pgen «BonHoBaA U KBAaHTOBAA OMNTUKa»

. UHTepdepeHuma ceeTa. YCN0BMA MaKCUMyMa U MUHUMYMA Npu nHTepdepeHLmmn. OnbiT KOHra.

. Andpakuus ceeTa. Ycnosus HabaogeHns gudpakumn. MpuHumn MNonreHca-dpeHens.

. MeTtog 30H ®peHens. CeoiicTBa 30H PpeHend. 30HHaAA NAACTUHKA.

. Andpakuma dpayHrodepa Ha NNOCKOM WeAn NPU HOPMaAbHOM NasLeHuu cBeTa.

. Andpakuus GpayHrodepa Ha AUPPaKLMOHHOM peLleTKe.
. Qncnepcua ceeta. HopmanbHaAa n aHoManbHaa gucnepcus.

. Nonapwusauma ceerta.

. TennoBoe U3NyYyeHme 1 ero xapakTepucTMku. AGCONOTHO YEPHOE TeNo.

. 3aKoH Knpxroda. PaBHOBECHOCTb TEMNIOBOIO U3/yYEHUS.

0. 3akoHbl CtedaHa-bonbumaHa, cmelweHna BuHa.

11. ®opmynbl Penes-OxxuHca 1 MaaHka. M’MnoTesa o KBaHTOBOM NPMPOAE TEMIOBOTO U3/TyYEHMUs.

12. Buabl poTtoaddeKTta. 3akoHbl BHelwHero ¢otoapdekTa. YpaBHeHMe IMHLWTENHA A/1A BHELHETO
doToadpdekTa.

13. 3Heprua. Macca 1 UMnynbC CBETOBbLIX KBAHTOB. [laBneHue ceeTa.

14. Mopgenu atoma TOMCOHa, NaaHeTapHaa moaenb Pesepdopaa.

15. JInHenyaTbIl cnekTp atoma Bogopoaa. Cepun JlanmaHa, banbmepa, MaweHa, bpekeTa, MNpyHAaa.
O6o6uieHHas popmyna banbmepa.

16. Atom Bogopoaa no bopy. MocTtynaTbl Bopa. OnbiT ®paHka 1 Mepua. CnekTp atoma Bogopoaa no bopy.

Pasgen «3nemeHTbl KBAaHTOBOM MeXaHUKU. PM3MKa aTOMHOrO AApa U 3/IeMeHTapHbIX YacTUL,. »

Ae bpoiina n ux ceoiicTea.

KopnycKkynapHo-BosHOBOM Ayanusm. Funotesa Jlyn ge bpoinns. OnbiT [3succoHa - Oxepmepa. BoaHbl

CooTHOLIeHWA HeonpeaeneHHocTen Meii3eHbepra. O6bACHEHME COOTHOLLEHMWIA HeonpeaeneHHoCTel ¢

BOJIHOBOW TOYKM 3peHuA. MpaHnLbl NPUMEHMMOCTH KNACCUYECKON MEXaHUKM.

BonHoBasA OyHKUMA M ee CTaTUCTUMYECKUI CMbICA.

BpemeHHOe M CTauMoHapHOe YypaBHEHMA



WpeanHrepa. lNpumeHeHue ypasHeHua LlpeauHrepa K YacTMLE B «MNOTEHUMANbHOM fAme» C
6eCKOHEYHO BbICOKMMMU CTEHKaMMU.

MoHATME O «noTeHuuanbHoM bGapbepe» U «TyHHenAbHOM 3ddekTe». JIMHENWHbIN FAPMOHUYECKUN
OCUMNNATOP B KBAHTOBOW GU3MKE. IHEPTrUA HyNEBbIX KONebaHU.

MpumeHeHne ypaBHeHus LpeauHrepa K aTomy BOZOpOAa B HOPMa/JbHOM COCTOSHUW. KBaHTOBble
yncna. Mpaeuna otbopa. OnbiThl LTepHa — Fepnaxa. CnuH anekTpoHa. CNMHOBOE KBAHTOBOE YMC/O.
MpuHumMn 3anpeta Mayau. PacnpeaeneHue 31eKTPOHOB B aTOMe.

PeHTreHoBCKME nyun. CRIOWHOM CMEKTP M ero rpaHuua. XapaKTepucTUyYeckoe PeHTreHOBCKOe
nsnydeHme. 3akoH Mo3snn. CnoHTaHHOE U BbIHYKAEHHOE U3ydeHue. Jlasepsbl.

XapaKTepuctMka aTomHoro sgpa. Mogenun agep. Mogenb sagpa no WBaHeHKo-leiseHbepry.
XapaKTePUCTUKN HYKNOHOB. M3oTonbl. HelTpmHo. [Mo3UTpoH. AgepHble cunbl. B3ammopelicteue
HYKNOHOB. [ledeKT maccbl. JHeprua cBa3mn agpa. YCTOMUMBOCTb ALep.

PaanoaKkTMBHOCTb. ECTECTBEHHASA M UCKYCCTBEHHAA PaAMOAKTUBHOCTb. 3aKOH PaAMOAKTMBHOIO pacnaga.
3aKOHOMEPHOCTM M MpoucxoxaeHue anbda - U 6era-pacnafga. dNemeHTapHble YacTuLbl. 3aKOHbI
CoXpaHeHua 3apaaoB. AHTUYACTULbI. B3anMHaa npeBpaLlaemocTb 3/1eMeHTapHbIX YacTul,.

dnemeHTapHble YacTuubl. Agpa atomos. ATombl. MoneKybl. [a3sbl, }KUAKOCTU, N1a3Ma, TBepAble Tena.
MnaHeTbl. 3Be3gbl. CoBpemeHHas ©u3MYecKas KapTMHA Mmupa. Mepapxua CTPYKTYp MaTepum.
dyHAaMeHTaIbHble B3aMMOAENCTBUA.



